influx in response to depolarization was depressed >50% by chronic ethanol treatment. We suggest that chronic ethanol may promote neuronal loss through a mechanism affecting Ca 2؉ influx in addition to effects on postsynaptic GABA and glutamate receptors. © 2002 Elsevier Science (USA) Fetal alcohol syndrome is the extreme end of a spectrum of deleterious effects of ethanol on the immature nervous system. Among the consequences of early ethanol exposure are mental retardation, hyperactivity, learning disorders, and subsequent psychiatric disorders (Famy et al., 1998; Kelly et al., 2000; Mattson & Riley, 1998 ). An understanding of the precise cellular changes that accompany exposure of the immature nervous system to ethanol may elucidate the neural underpinnings of these behavioral problems and offer insight into possible treatments. At present, the effects of ethanol on the immature nervous system are incompletely understood.
Effects of ethanol on the cerebellum have been documented in great detail, and previous work has demonstrated changes in neurogenesis, neuronal morphology, and enhanced cell death of differentiated neurons (Ward & West, 1992) . In cultured cerebellar granule neurons, ethanol either causes enhanced cell loss when administered alone or reverses the trophic action of low glutamate concentrations (Bhave & Hoffman, 1997; Castoldi et al., 1998; Saito et al., 1999; Wegelius & Korpi, 1995) . Changes in the gross anatomy of the forebrain have also been described (Roebuck et al., 1998; Ward & West, 1992) , and these changes are likely to participate in the behavioral abnormalities listed above. The details of cellular changes in the forebrain in response to ethanol are unclear, but recent evidence suggests that neonatal rats exposed to ethanol undergo enhanced apoptosis during the period of physiological neuronal death in the forebrain (Ikonomidou et al., 2000) . Because the first few postnatal weeks in the rat roughly correspond to the last trimester of human embryonic development (Dobbing & Sands, 1979) , the increased apoptosis is likely to be an important component of human fetal alcohol syndrome (Ikonomidou et al., 2000) .
Several questions remain regarding ethanol-induced neuronal death in neonatal animals. The enhanced apoptosis observed in whole animals is mimicked by N-methyl-d-aspartate (NMDA) receptor (NMDAR) antagonists and by ␥-aminobutyric acid 
